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The attached replacement sheets and annotated sheets include changes to sheets 1 
through 5 of the original dra wings, and changes to Figs. 3 and 4a . The figure numbers on sheets 
1 through 5 have been amended to translate the original German text into English text. 

On sheet 3, in Fig. 3, the German term "Primer-komb." has been translated into English 
as "Primer-comb." 

On sheet 4, in Fig. 4a, several terms ha ve been translated into English from German. 

Attachments: 5 Replacement Sheets 

5 Annotated Sheet Showing Changes 
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R econsideration of this application and withdra wal of the rejections set forth in the non- 
final Office Action mailed July 6, 2010, is requested in view of this amendment and the 
following remarks. Claims 29, 30 and 70-95 were pending and at issue prior to this amendment. 
By this amendment, cl aims 29 and 30 have been amended. In addition, sheets 1-5 of the 
drawings have been amended, as described above. The claims and drawings as amended are 
fully supported by the original specification as filed, and no new matter has been added, 
L Qbjggt^ 

The Examiner objected to the drawings on the basis that the drawings have non-English 
text. The drawings have been amended as described above, and shown on the accompanying 
annotated drawings and replacement drawings. The amendments have replaced the original 
German text with English translations, 

Applicants submit the basis for the Examiner's rejections has been removed, and that the 
objection to the drawings should be withdrawn. 
IL Claim Objections 

The Examiner objected to claims 29 and 87 as having recitations in improper Markush 
form, Applicants 5 have amended claims 29 and 87 into proper Markush format by replacing the 
term "comprising 5 ' with the term "consisting of." 

Accordingly, Applicants submit that this objection to the claims should be withdrawn. 
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III. Rejections under 35 U.S.C Section 1 12, second paragraph 

Claims 30, 71, 73, 76, 79 82 and 85 stand rejected under 35 U.S.C. Section 112, second 
paragraph, as being indefinite. Specifically, the phrase "for example 5 ' in claim 30 is asserted to 
render the claim indefinite, Claim 30 has been amended to remove the phrase 'Tor example 5 ' 
thereby removing the basis for this rejection. Claims 71, 73, 76, 79 82 and 85 were rejected 
hereunder solely on the basis of their dependence on claim 30. Therefore, the amendment to 
claim 30 also removes the basis of the rejection of claims 71, 73, 76, 79 82 and 85, as well 

Therefore, Applicants submit that this rejection should be withdrawn, 

IV. Rgj.ggtions m 112, first par agraph 

Claims 30, 71, 73, 76, 79 82 and 85 stand rejected under 35 U.S.C. Section 1 12, second 
paragraph, as based on a disclosure which is not enabling. The Examiner asserts that the 
recitation of the dimensions stated in the recommendations of the SBS (Society of Biomolecular 
Screening) is not enabled by the disclosure and that the limitation amounts to an incorporation 
by reference . Applicants disagree with this characterization of the SBS standards recited in 
claim 30. The SBS standards are standards set by ANSI (American National Standards 
Institutes). T hose of ordinary skil l in the relevant art of the in vention will understand the term as 
set forth in claim 30, such that the claim is not based on a disclosure which is not enabling. The 
use of the reference to the SBS standards is clearly enabled, and one of ordinary skill in the art 
plainly is able to immediately and easily access, determine and understand the requirements of 
the SBS standards. 

Moreover, the SBS standards are not required to be recited in the specification as 
essential material. The recitation of the SBS standards is similar to the recitation of an IEEE 
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standard (see U.S. Patent No. 7,865,754, which includes IEEE references in the claims), or the 
reci tation of the term "internet protocol" in a claim. Such recitations do N OT require that the 
entire speci fication of the IEE E or a full explanati on of "internet protocol " he included in the 
specification. Those of ordinary skill in the art understand these terms, and their requirements. 

Nevertheless, Applicants have amended claim 30 to remove the reference to the SBS 
standards, without acquiescing to the rejection, and explicitly reserving the right to pursue claims 
having the same or similar limitations as claim 30 prior to the amendment. Claims 71, 73, 76, 79 
82 and 85 were rejected hereunder solely based on their dependence on claim 30, 

T herefore, Applicants submit that this rejection should also be withdrawn, 
V> QbvigugngssJE^ under 35 U.S.C. Section 103 

Claims 29, 30, 70-80, 94 and 95 stand rejected under 35 U.S.C. section 103(a) as being 
obvious over Thunnissen et al. (WO 03/087829), in view of GenBank GL60955 [online] July 6, 
1989 [retrieved on July 3, 2010] retrieved from: 
h11p://www.ncbi.nlm.gov/sviewer/viewer.fcgi?val=60955&sat=OLDro 
(hereafter, "GenBank GI:60955). 

Claims 81-83 stand rejected under 35 U.S.C, section 1 03(a) as being obvious over 
Thunnissen et al., in view of GenBank GI:60955, and further in view of Amundson et aL (WO 
00/50643). 

Claims 84-86 stand rejected under 35 U.S.C. section 103(a) as being obvious over 
Thunnissen et al, in view of GenBank GL60955 and Amundson et aL, and further in view of 
Fodor et al. (U.S. Patent Appn. Publ. No. 2003/0186296). 

Claims 87 and 88 stand rejected under 35 U.S.C. section 103(a) as being obvious over 
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Thunnissen et aL ? in view of GenBank GI:60955, Amundsen et aL and Fodor et aL and further 
in view of Walkerpeach et aL (U.S. Patent Appn, Publ. No. 2001/0006800). 

Claims 89-91 stand rejected under 35 U.S.C. section 103(a) as being obvious over 
Thunnissen et aL, in view of GenBank GL60955, and further in view of Sabath et aL (U.S. Patent 
Appn. PubL No.2003/0175761). 

Claim 92 stands rejected under 35 U.S.C. section 1 03(a) as being obvious over 
Thunnissen et aL, in view r of GenBank GL60955, and fort her in view of Neefe et al. (U.S. Patent 
Appn. PubL No.2003/01 70268). 

Claim 93 stands rejected under 35 U.S.C. section 103(a) as being obvious over 
Thunnissen et aL, in view of GenBank GL60955 and Neefe et aL, and further in view of Maas et 
aL (PNAS 96:8895-8900, August 1999). 

Applicant respectfully submits that all of the obviousness rejections should be withdrawn! 
because neither Thunnissen et aL, nor any of the other cited prior art, disclose, suggest or 
otherwise render obvious the claimed nucleotide array for detecting and/or identify nucleotide 
array for detecting and/or identifying the genotype of a human papilloma virus contained in a 
biological sample comprising a solid carrier having a surface and at least one first 
oligonucleotide or nucleic acid molecule bound to the carrier surface that is suitable for use as a 
probe for testing the HPV gene E l or a portion thereof to detect and/or identify a genital human 
HP V genotype selected from the group consisting of: 

a) HPV genotype-specific oligonucleotides having the nucleotide sequences recited in SEQ 
ID nos. 8 to 135, 

b) oligonucleotides that have a nucleotide sequence that is mutated relative to one of the 
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oligonucleotides of a), namely, a deletion or addition of 1 to 10 nucleotides or a 
substitution of 1 to 3 nucleotides in one of the nucleotide sequences recited in a) 5 

c) oligonucleotides that have a nucleotide sequence that is complementary over its entire 
length to the nucleotide sequence of an oligonucleotide of a) or b) . 

d) nucleic acid molecules comprisiiig at least one region that has one of the nucleotide 
sequences recited in a) to c) and one or more additional regi ons having a total length of at 
least one nucleotide, and 

e) mixtures of the oligonucleotides of a) to c) and/or of the nucleic acid molecules of d). 
While the Supreme Court in KSR International Co. v. Tele/lex Inc. ("KSR")* held that 

there are no rigid rules for determining obviousness,, the Court reaffirmed that "rejections on 
obviousness cannot be sustained by mere conclusory statements; instead, there must be some 
articulated reasoning with some rational undeq^imiings to support the legal conclusion of 
obviousness." As reiterated by the Supreme Court in KSR, the framework for the objective 
analysis for determining obviousness under 35 U.S.C §103 is stated in Graham \\ John Deere 
Co. Obviousness is a question of law based on underlying factual inquiries. The factual 
inquiries enunciated by the Court are as follows: 

(1) Determining the scope an d content of the prior art; 

(2) Ascertaining the differences between the claimed invention and the prior art; and 

(3) Resolving the level of ordinary skill in the pertinent art; and 

(4) Considering objective evidence (secondary considerations) indicating obviousness or 

1 550 U.S. , (2007) 

2 550 U.S. , _ (2007) 

3 550 U.S. , (2007) 



14 



Patent: GRE-106us 

non-obviousness. 

Although the Court in KSR rejected rigid preventative rules in making an obviousness 
inquiry, the Court reaffirmed that there must be some articulated rationale in order to modify or 
combine the teachings of multiple references in making an obviousness rejection, 4 Furthermore, 
the combined teachings of the prior art must at least result in the Applicant's claimed invention. 

Therefore, to establish a prima facie case of obviousness, the Examiner must establish 
three basic criteria: first, there must be some suggestion or motivation, either in the references 
themselves or in the knowledge generally available to one of ordinary skill in the art, to modify 
the reference or to combine reference teachings; second, there must be a reasonable expectation 
of success; and finally, the prior art reference (or references when combined) must teach or 
suggest all the claim limitations. Moreover, the teaching or suggestion to make the claimed 
combination and the reasonable expectation of success must both be found in the prior art, not in 
applicant's disclosure. In re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). It is 
improper to pick and choose among features and elements found in the prior art references in a 
hindsight reconstruction of Applicants' claimed invention. See e.g., In re Jones, 958 F.2d 347, 
350-51 (Fed. Cir, 1992); In re Fritch, 919 F.2d 720 (Fed Cir, 1990) ("It is impermissible to use 
the claimed invention as an instruction manual or 'template 5 to piece together the teachings of 
the prior art so that the claimed invention is rendered obvious"). Furthermore, it is improper to 
combine the teachings of references where the references teach away from the asserted 
combination. MPEP § 2145. 

Moreover, unexpected results produced by the claimed invention may rebut & prima facie 

4 550 U.S. , (2007) 
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case of obviousness. M PEP § 71 6,02 et seq, "A greater than expected result is an evidentiary 
factor pertinent to the legal conclusion of obviousness ... of the claims at issue." MPEP § 716.02 
(a). Applicant submits that the Examiner's obviousness rejection cannot be sustained consistent 
with these well-established requirements for obviousness. 

The present invention, as recited in claim 29, includes probes for the HPV El gene which 
are non-obvious over the disclosure of different probes disclosed by Thunnissen et al. because 
the probes of claim 29 produce unexpectedly advantageous results. Those of ordinary skill in the 
art would not reasonably anticipate that Applicant's claimed probes would have the advantages 
described below, 

Thunnissen et al. discloses a microarray for the detection of human papilloma viruses, 
wherein a combination of oligonucleotides is used for the amplification of parts of the respecti ve 
HPV El gene. Table 1 of Thunnissen et al describes the different probes (SEQ 10 No, 24 to 59) 
and amplification primers (SEQ 10 No. 1 to 23). On page 4, first paragraph, Thunnissen et al. 
states that the 3'-end of the HP V El gene is preferred for the amplification, in particular a region 
lying between 29 and 1 88 nucleotides from the 3'-terminus of the El gene. Also, Figure 1 of 
Thunnissen et al. shows that the disclosed probes and amplification primers, visualized by the 
location of the CWZ-primer, are located near the 3'-end of the El gene. 

The technical problem underlying the present invention is therefore the pro vision of 
improved means to diagnose HPV infections. 

The present invention solves this technical problem by the provision of a nucleotide 
array, wherein the employed probes for the E l gene are not localized at the 3 '-end of the E l gene 
as in Thunnissen et al, but are instead localized further in the 5-direction of the El gene. In 
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fact, the probes according to the present invention detect sequences in a region of the E l gene 
which is 770 to 406 base pairs (bp) apart from the 3 '-end depending on HPV type, since the PGR 
product begins at positions 770 to 752 and ends at positions 424 to 406, calculated from the 3- 
end of the respective El genes, This results from the localization of the amplification primers of 
the present invention which cover a region from 2056 to 2402 (according to HPV 16 genome; for 
HPV6: 202 7 to 2373), and therefore are much further away from the 3 f -teiminus of the El gene 
than the amplification primers of Thunmssen et aL Surprisingly, when used in a diagnostic 
method, the specific l ocalization of the probes and amplifi cation primers according to the present 
invention provides the ability to obtain far more reliable results than the probes disclosed in 
Thunmssen et al. 

Without being bound by the theory underlying the impro ved results, this advantage might 
be d u e to the situation in which a likely deletion of the E2 gene during the integra tion of the 
HPV genome into the host cell's genome also leads to the deletion of parts of the 3 '-end of the 
E l gene, wherein an attempted detection of those 3 '-sequences would accordingly be 
unsuccessful. In fact, during the development of a cervix carcinoma, the HPV genome is often 
integrated into the genome of the host cell During this integration event, parts of the HPV 
genome are usually lost, and only the E6 and E7 genes, which are the most oncogenic genes, are 
always retained, In contrast, the E2 gene is often deleted which is shown by the publication of 
John Doorbar (2005), in particular page SI 3, left column (attached hereto as Annex 2). It is 
possible that a deletion of the E2 gene even increases the risk of the d evelopment of a cervix 
carcinoma. An integration event during which the E2 gene is lost and which accordingly bears a 
high risk for the development of cancer very likely also leads to a deletion of the 3 '-end of the 
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neighboring El gene. This is due to the fact that the 5 '-end, i.e. the beginning, of the E2 gene 
overlaps with the 3 '-terminus., i.e, the end, of the preceding El gene, This can also be seen in 
Figure I of Thunnissen et al. In exact terms, the El gene of HPV 16, for example, begins at 
position 865 and ends at 2814 and the E2 gene already begins at position 2756. In the genome of 
HPV 6 the Ei gene begins at 883 and ends at 2782, whereas the E2 gene already begins at 2724, 
As shown in Figure 1 of Thunnissen et aL, Thunnissen et al. teaches that it is this overlapping 
region in w hich the amplification primers and probes are located to detect a HP V infection. 

Since a deletion event of the E2 gene thus includes sequences of the 3 5 -end of the El 
gene, the position of the re verse primer, that is the 3 '-primer, of the PGR product to be detected 
by the probes is crucial . A detailed analysis of the primers for HPV 6 of Thunnissen et al. shows 
that the reverse primers 21, 6, 2 and 4 are located at positions 2660, 2742, 2937 and 2991. In 
contrast, the reverse primer of the present invention which is located furthest towards the 3 '-end 
of the El gene is located at position 2373 of HPV 6 and therefore almost 300 nucleotides further 
in the secure 5 '-direction of the gene. The same holds true for the amplification primers for 
HP V 16. Here, the reverse primers of Thunnissen et al., namely SEQ 10 No. 8, 11, 13, 17, 18, 
19,22 and 23 are located at positions 2677 (SEQ 10 17), 2689 (SEQ IDs 18, 1 9,22,23 },2755 
(SEQ 108) and 2919 (SEQ 10 11, 13). The reverse primer of the present in vention which is 
located furthest in 3 5 -direction of HPV 16 ends at position 2402, so that again more than 200 
nucleotides lie between the respective reverse primers. 

The enclosed Annex 1 shows all of the probe positions according to Thunnissen et aL 
(SEQ 10 No. 24 to 59) in relation to the position of the reverse primer of the present invention 
which is located nearest to the 3' -end of the El gene (Loma rev, SEQ ID No 7 of the present 
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invention). Also, the number of nucleotides between the probe according to Thunnissen et al, 
and the position of this reverse primer is given . It becomes apparent from Table 1 of Annex 1 
that there is a gap of at least 248 nucleotides, depending on HPV type, between the reverse 
primer according to the present invention and the probes according to Thunnissen et al. which 
are located furthest in the 5 5 "direction, As can also be seen from Table L 19 of the probes 
according to Thunnissen et ai. actually lie behind the stopcodon of the El gene, i.e. completely 
within the E2 gene of the respective HP V type. This clearly confirms the above-discussed effect. 

In the event of a deletion of the E2 gene, which is very likely during an integration event, 
the method according to Thunnissen et ai. would, therefore, not provide reliable results. In 
contrast, the use of the oligonucleotide arrays according to the presen t invention would still 
produce rel iable resul ts in case of a deletion of the E2 gene, since the region overlapping with 
the El gene does not extend to the region detected by the probes according to the present 
invention. The use of the oligonucleotide arrays according to the present invention, therefore, 
also allows the detection of persi stent HP V infections in which the ri sk of cancer development is 
very high. 

Therefore, Thunnissen et ai. does not render obvious the probes of Applicants' claimed 
invention. Furthermore, none of the other pri or ait cited by the Examiner woul d teach, suggest 
or moti va te one of ordinary skill in the art to modify the teachings of Thunnissen et al. to 
produce the specific he probes of Applicants' claimed invention. 

Accordingly, independent claim 29 is not ob vious over Thunnissen et al, in view of the 
other cited prior art. Claims 30 and 70-95 depend from claim 29, or an intervening claim, and 
are not obvious over Thunnissen et al, in view of the other cited prior art, for at least the same 
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reasons applicable to claim 29, Thus, all of the obviousness rejections should be withdrawn. 

Conclusion 

Any claim amendments which are not specifically discussed in the above remarks are not 
made for reasons of patentability, do not affect the scope of the claims, and it is respectfully 
submitted that the claims satisfy the statutory requirements for patentability without the entry of 
such amendments. These amendments have only been made to increase claim readability, to 
improve grammar, or to reduce the time and effort required of those in the art to clearly 
understand the scope of the claim language. 

In view of the foregoing remarks, Applicant respectfully submits that all of the 
Examiner's rejections have been overcome, Accordingly, allowance is earnestly solicited. If the 
Examiner feels that a telephone interview could expedite resolution of any remaining issues, the 
Examiner is encouraged to contact Applicant's undersigned representative at the phone number 
listed below. 



Respectfully submitted, 



Dated: January 5, 201 1 



Vista IP Law Group LLP 
2040 Main St. Suite 710 
Irvine, California 92614 
Telephone: 760-803-5967 
Facsimile: 949-625-8955 



By: 



/James K. Sakaguchi/ 



James K. Sakaguchi 



Reg. No, 41,285 
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ANNEX 1 




US 10/382,393 



16 December 2010 



anewtfier 



Tefofe 1 provides the W-pomMm of the probe sequences (SEQ ID Ho. 24 to §9} clssdosed in 
Tftunnfssen at al (WO 03/087828} within the genome of the specific NPV types. In 
comparison thereto the poeiitons of the Loma-PCR-praducf • (furthest downstream position of 
the Loma reverse primer) of the prase nf Invention and the position of the HP V . type-specific: 
El gene as well as the starteodon of the E:2 gene Is stated . 



M specific positions in one row relate to the HPV type given in the first column. 
Footnotes: 



1 



SEQ ©-Numbers of the probes aeoording to i : hunnfesen ei 

bold; whole probe lies after stopcodo n et the El gene (HPV 8, 7, il 13, 18, IS, 31 

32, 33, 35 : 40, 42, 44, 45, 52, §5. 58, 58, 87): 

italic: probe lies on slopoodon of the El gene (HPV 39, 70, 85} 

underlined: probe lies on the siartcodon of the B2 gene (HPV 2, 3, 1(1 28. 57} 



Since the £1 and E2 genes overlap ail probes marked red and yellow fie completely 



within the E2 gone and probee marked blue lie at least partially within the E2 gem 



the furthest downstream position is g iven 
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supei^m^p B (Myers etal, ! 994} "{also -.classifies m Mm 
im*S Nu-p^phornavjr^^es {do Yillkns et al > 2004 )}> O^hy 
thi^ee horu^'i ^^jx-bgr$ froxs) thife group are &iK*V3&- md 
aH oaXise crua^e^os papillomas m the genoral popukiiors. 
HPV J the in0$t wdj ^ludied member of 'iim groiip, and 
like HPV2 in ^oeri-roup A, car^os verrucas smd palmar 



2. Probk^ms' ru d^veI«>pSi>g ^ general moilel of 
KFY-a^oemiiid dlsa^ 

It is ■ app^reistt from the ahov^ overview ihat dS.fie.rait. 
HPVs Save evolved to iijj differed 1>k>) : 0gkal T^cte., and 
that i:r some kisiunees, vir^^es fmm $ff$r$M '^'OMximmy. 

-v ■ ■ y .... ■ > ■ X 

l.hk : appijreut heteteg^J^iry anKurgst HPVs v &ey all si^are 
eenaih fe&*x&&.- that allow 8sfejn : - to produce infectious 
vinom : fe|imv:.mg ' ibifeci ioh. Ai?."kjs<^vj|. Vs. :> ar-e exclh^ivelv 
epiihelioti^pic, ahd indike ceitaiu atip>&! papy.kim^vm^ 
mch m bovine pa.pfii.ixmairtjs ,r^p I (BF¥1) m 
ihey do noi infect or express their gemi pf^dOe^ 
in di;e uaderlying den^is. Similarly, all produce: : mfectksiss 
pankles m xipjfer epiihebal %e?s> ;tte|ls 8m£ appear 
io be di^reuee^ in the oxtenr of Vtaiss syuth^is dope»di?m 
oo wheihor L^r^^issio^ is ibawgh direct corpse* (e.g., 
gej)irahwans), <?r -whether U oeems h>direei:lv i^ g,, vs,m«ca?>} 
i'Mlddfetori ei ai, 2003: Feh ei ai y 2002). While we have a 
h^sie iu5dersta:Khag of how papi)H>r?>avi;mses : mme disesiae, 
k $%■ becoming &pp&.mt;$M$. \M :&nilmm®y backgrounds 
of the differejrt •#x^^ : .;fii.eir : -:^it« •. of . tnfe<?dofe> : &ud their 
mode of iraMn^is^or: HHisi Bil be eousjder«d if the gsmtsl 
a^de) is Jo be appiieo'io parrioJl&r HP v types, I>iifem:es 
ki regalasory se<pienoes and cc^iiog pokntia! withtrs vh-ai 
genorne am iskely to mfksriw the that:; 



Mo%i work on HFVs baa esmred on the a»a!y33$ df the 
high-mk HPV ivpea and in parhcutef 051^^16, which i$. 
ihe primary cause of cervical esrioer firtim the>:e ^tudjes ar;d 
from the sBaivsia o^i related ifPV tvpes MPV f I 

arid HPV I }> a geheml paiteru of viral geise-. ^pr«s&io%i has 
been worked out (hig. I) thai coa, wirb raodiheaborK fee 
applied to kiura^.ts papiilomaviruses from oihs? group. 

I: In fhcmw and mictwtlng 



nil infection reqidres access of infeeboi^ panicles 
to cehs in ikt 'MMl: hsm\ which for some BFV ty-x^a w 
■xhm0\ {6 reo:nire admafe hi the sbabfied eplthehum. Soeh 
bre^fe may riot be isadijy ap^msi^mlfu^ occm \m4m 
conditions where ihe *kia h exposed ww&xm or isoibraded 
(e.g\, ssvi;rurung poo! snnk»)v or ^ subjected w other 
envlrorayienis where micro traumas may develop. & \m 
hmn &u$pm&;'thm'-fm a lesio?^ to be mainmhxed, the .'vims 
must vtifm m tpn^lM stem eoil (Egawa, 20(>3 ; ScMhti 
& < 1 996), 1ft- eota^eo\^ skio y such .$t?m cells are ft%un&toi, 
within the hah felhole, snti :for virmes of : fee Bi mp^vgmwp 
(which are prevakul hut which e&u*e j u^jpa^nt hrfections), 
the hair fobicies may represent m impomni $M of eatrv. 
Several ^dles have siiowu thai :DNA of ; viruses from the B 1 
supetgroup csrt he readily ampi^ed by PCR from pte^kM 
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hair loBitie^ fBoxman ^ aOGi }. f^-high-nsk mucosa? 
•vliws : js;a<^ ^ PFV% tlie l^nninioj: of ceracal lesions 
i-nay bp feeSh'tstefJ by Mecim ef ^kumaf -.^II^ which n 



^.teeqse^{yg<5t-pii fo fom ^ bas;?4 layer of die stas*ifet 




s^^chin^: of i& vtosioife although tm$t mdms^me 




fyz mm&liMim of hmmi nnons h a .low 
^ fe^.li.fe:i>f horn mher than tmmm^ mti ihM 
r -i^mm thxmmh nm mdoeyiQm ofd^hnn co^ed :. : vessel^ 
Ka# CWe^R, 2004, D^y ei aL 2003; Sd>nka 

by ^ & m ptim. of fe^c^ojtieric dkiiipliide bands in the 
te$^$ mvum^ of the cd} (Li ^ H)9S} aSlowbg 



cdh tern* 10 th? \sm$mim of viral genomes im the -h^si 
ceil chK ? mo:^o.mc (.R:^t^ni ^ 1995), Wtete fhe vir^i 
•^•^>:formi:^^ piotem, (H6 W) are <s)$o expxe^ J ^5 
^eib of the ba^a) i-wer rm cmain ei- aL 1988), 

aMsoqgh H ^x^ars iha? mm mzmm:-\$ foi l owed hv ^ 




gej^yses, tho p« of viral gone *x W mh >n m-cdl bms 




urmbml l^ m %mn4 WhSiKTmyM pw cell axu! that 
l oariy ^oins (E6 V ,E7, gi and 12) are expr^<J m 

? ^. . > ..'5--. . •. ^ . . * 
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F61 is/^Djre"ss^-Kff--the«c cells, the res^xm orrpsh cycle pro- 

marded fShemtart *i ah, 1997) Eo md E? pre thought to 
woxk together fe ^ieve tk*c^. effect dfcsd ixt e&used 
b* hh^-risl? HFV m -.WY-Wh dta W protons 
am ex pressed from £ -bsciiStro^ic'-inliiSVV *&BBic^ at al, ; 2Q00). 
expressed frorp she varal' e^iy pmmoter (p97). Both B6 aatf 
0 have: srjmukie cell cycle prog^'ssSoh.: »hd 

both em msotmz . th regi* tors :Of the eeileyete (M^mger 
et 2001). IM ^^ocjWse of B? with members of the 
■poeker proieir* teuly aj^lto. pRbi* weH dweter^d. pRb 
seplive fegiifejor-:^::rite-«Hfe}J cycle ;.^^ vri^a}SY: pre* 
vrns S-phase eMry by ^sotiatlng with she E2F femly of 
nm^^m im^, EiUn&ngto pRh mpUcUmii me - 
§p&iw of die prmm^ or externa! growth Ikaors , aod lead*' 
to the expression of pt^eina nace^ary for lepiicmipn, 
E7 can Um assocaHe with other proteh^s h>voLed in cell 
srcSKI^fei, m1 : u<J:iJig lw^!>:0fe deaoaiylases (Longwosth aod 
.i^M)^' : 2(^X <:to&p&w®imi H*. AIM tskmxiptimmm- 
plex C&s&ws a. ai, : S$$6)* arifttlte cycM^clspendeiJt kinase 
hthlbkors p2!i m^^ ipmk $\ ah, I 997}. . Despfe the :&h1h 
stv of E ? to mrrartate eeB pro&fasiora ■ during productive 
only s siibm of cells m the parabas&Uayers are 
miiotkaily aeo^e. The expression of cyeha E is absoimsly 
for -S-pbasa erary, and: is : expressed during- oauma 

E2F/p^fe-''oomp!ex, ; 4iff^titi&6% epithelial :ee]&, how- 
ever, the high tevds of eychrM:%?eodera Mnase hMbhora 
{r&igrol aftd'027.kmf) can dead to the lororanon of teiive 
complexes lhai con^in E7, cye^v:E/i:dk2 said either p2) or 
p2? (Novs -fit. ah , 200 } }, It appears that durhig nanxra) hi - 
lectin ilk aWiity of B7 m mm\m S ^M^ pvogrmim w 
mm&xo thz mbm of d^feem^ted cells low ievete of 
pll/p^?, or w!hoh e^pfessi high enougli bves^of E7 to over- 
come the hkx;k to S-ph^sc oniry. The viral Bh prote^ eompfc-- 
■nimu: rsile . & ^oughi to invent the rnd^ehon 
of apoptosk m ros;po:n^e to rescheduled S-pha^e pmty m^ 
dkited by .E?v.A'khoi^h the a^oekooji of B5 wiih p53 v and 
rhe maenvailo^ df pSI-medi^ted. growth ^appx r e s^ion mMot 
apoplo^ls has boea sveh doouo^vjed, E6 ciin al^o associate 
s^Jls other pro-spoptoho pxo?.em$? ■mcJydissg Bak (l^io^ia^ <m& 
Baife 1 998 ) cHsd Bas (Li ^><fDo%20()0), As a consequence, 
the pm^»o$ of E6 b co^B^^I ;: 3a pre di^osing factor b iho 
deveiopr^e^t of HPV-^i^o.pa!ed ear)eers> aHowing the -sccii- 
^iiSatlon oi eharsee errors mtet ceUDHAio go michec.k«d, 
E6 m^oro of h^h-d^ HFV jypc^ am also ^inmtate 
m$t proBfer#Dfi i?rdepe:ade^dy of B7 trough hs Cvtenmna! 
PD^ 4i&m& do?:iai» (Thomm el ah, 2^)2). B<vPDZ binding 
is su^eJeot 40 medialc mtpTSbssai cell proHferatiois (Nguyeri 
er sI M 2l)03a>h) mi cmtnhm. to the developme^r of 
••m«tM^- iftirs by dmnptmg tmm&l eel! adhesiorj, In 
Mdlhos fe":E6"aBd:E?s R & bought thai the oiher vlrai eariy 
pxokms (he,, H), B2, E4 ^ E5) ^re exjife^ prior m the 
oms& of genome amplificaiion in order to etsmire jr^aintfirianee 
of the viral episome al low copy-oumher (Middlorori ex &l. f 

•>0{V'Ci 



Far the-^oductjosr of Isfoedotrs v|nom> papjfiomavrfuseis 
mmt amplify their v?jrsS ge^ome$; acad paefesige ^.hem mro^ 
tnfeetiious paTdeles, ...For swpm^o^ A, HPV types mch : m 
HFV 16^ . >!FVH or this oeoura m. the mid or apper 

ephfieliai iayer$ foOowhig. arr beroMc hi setKdty of fhe 
late (ddTexeoti Mm' depeodont) promoror. The laiei ptorn oter: 
resides withih the E? opm reading frame ahd h is fhotrght 
xhiit. its ■ npmpihiim to mcmas&d espressioxi of 

protehis mvoJved m viral DPA re^ieatioB (he., Bh £2> B4 
j5Sid ES) whhoui titreotly ^&cdog expr^s^oT^ of the aod 
E7 |3foudo^ that are noceasary for S-pha^e emry fMhldiaoji 
at ah, 2003}, AmpHfK:^f.h>o of viral -gmmms. bepm m. a 
jiuhsef of io the prolilerative co^p^rtmerit a«o re^tire^ 
g^pie^kay of ail viral «&r!y ge^e prothso^ isidudiBg: (Feb 
d al f 2004} mi BS (Fehrmariri ei af, 20031 Oenther et ah, 
;2CXB} ? whose raiesioreplkaijon are pk ym .folly *mdsx'Stt>6d 
tlje biraling of E2 to $® HFV apsiiean? roguJatery regies 
h w&zmstv E>r viri^l DMA r«pik^;son } ami mmdts the Et 

...... a • 

ON A behove io -lite w&! origin of r^gii eahoa , Ths assembly 
of the E1/E2 inhiadoK coo^plex .'m the vhal origin is 
;:maiogojiSi: l.o the forroahori of me edmpl<?^ hemmy -eelhalar 
hthhaiort proteins 1 {cfdteS aod M€Ms) m (MMm bii$im r m^ 
may Mm? ihp m^$xpM of yki) genomes to prooeed-dr^he, 
;lh^h|hl^i: :; iehti^ 

;hh cyete, the rekove levels- of differ em vbraf ; pmtdtis &w 
coniroiled hv proiiioteT osa^e i-asd by diffe^rstm! splice ahe 
aeieotion, whh ar^ isierease in ihe level of El and B2 allowing 
an increase m viral ctrpy ^uirfe 

(G:ebu;i and Meyers, 1 9Ma y The mokcyjar fe«ehanfei^5 'fhat 
lead to aohvahon of the ba-? p?orao?e[- MS tsp-regulaiknv of 
E 1 /o2 axproi>^on are aca vet weh ondomood, and it rmwm 
possible ifcat ihi$ promoter i§ const ituh vejy active at ah stages 
durmg the: prodneh v«- cycle. .modola sogge$ that a 

modest increase in promoter ach vatiotrdOTog diifeontiadorj 
xbav load to aa i^ereaae ki the level of H i a?>d E2 (m& &lso E4, 
and E5}- m&. a sah^eqi^M 'increase fm- genome copy r»be^, 
The: ^sewiv reohcatod aeuooies would $e?vc a§ jemDiates 
for the farther expxessioo of HI a?>d E2, wMcft wp\dd 
faca!il:a.te addibonai amohfieaiioa of vkai genomes and m 
ranr, ftrjliter '.exp^sioa of the El and E2 replication proteSas 
(Middietoa etah, 2003). 

^a?^^vr^^^si^ 

Pard^omavh^sea encode ?wo ^txuct^Tai prot^oa that are 
expressed -in. iht opper layers of infected tissue once vi- 
ral geironte asriplMicaborr m& been completed (&butr .asst 
Meyers, I99.8fe). L2 is a mmit eoar proteia that Srfe LI is 
produced m k $^bmx of ihe..ce!ls that express E4 (ISdorba? 
M alcf#75< The mafor eapsld protom (LI) & expressed after 
L2 aHowiitg the as&^hiy of itrj eetious panieies m ihe upper 
layers of ihe ephhehara (Horro er af , Papplomavhm 
pardeks cwtpri^ an approxhnaie! v 8(XX). base pai r geaonje 
mihm a eapshf that eontaoH 360 copies of tbe LI ptoiei^. 
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Cleft £«j A), feerc : ftii» spp$^p%> JB- kviJPY i or HPVXtf /^t^£ tebslfed B}> jhegw iMi pwkmkz sysk do^ Q^bm^l^^ h 



P^<^jx:e 5 r.E g . iatent uaia, with oc-h vfn few cells Of fray * 

ON A is .r}jo»gl« tam^tn % t&e..h&&0 e|>]|feikl ccOs \m$ to 
h$ &&stiyMti$ when- Itmh- :of i^m&^v^^t dtdmt. 

pmicm in laym- dwiisg- • : prodi>crm? -.iafec^fe^. It has 
suggested thsMste^t gene ^xpt^^sion i§. r^sirlcted ?.o E) 
md W mti that tiimwii ifm phsm m th<-. vin^ life cycle, the 
£6 and ge^es are no* ^qufed ■(''Zbajf-e ct &L I W>. 

.... ■ ■ ■ ■ . ■ ■ * 



6. Frod^clive ijfetk^, sbo:rt«v« mf^likui mid 

In sbssnce of rsgjx^jM, kiakms may penia m4 may 
m Mytm mmm$$ pmgr^s to cancer. A ix^T-^i^a charge- 
tm!stfc- ;: ^f -tii:b5aur • vku^s is dkiir..^bjl%. to cause ttm;m*rs 



ai. ^i ; ie>s where x\Mr #miimh } £ M% tyhh timmi bs com- 
p\md: 'Thi$ general ^i^tferiit^; to Irpe tot 

p^nUom^^-Mmrnt^A canccra, c^x:h ^ those caused by 

c^rs (Walboon^; el aL, 1999) wh^^ay vta^ imm ae E 

wktpmm..of mmsM&mmi&r&Mn c&acer (Bw&w& m. 
2004.}'. When coa^pared to ffee pre valence of HFV k^ectiom 
in the ae^^r:d p<mi \mm > tbe : .msmber of k^«w tfm pnygrm$ 
to caaccr very law, Hjgh -nsk papiik^ri^lra^esir^a 
sivpergroap kifet genital akes ?xi men and wo^k^ md emm 
Mi kmms ztmmcx} mm: in womm, Mm : dri ®m mxm&- 
Miy rm>tez iter ia&cixo^ socft lesions progxm to 
cervical ^Iraepltheikd ncoplaaja gmie I (CM1}< m4 may 
program : former , m CIN3 and cancer (Steejmerge^ 

200a: Gjos's and Bstrmssp; 1997; Pgto et 2004). t<>*>- 
^Tade ee;rvk;al Ieaka>$ (C 
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cmm4 H* fisted- HPV types, white l)jgfcg^<te. t^0s'$--siieh 
aa : QrW m<\ hew® a mom ^H'nsiv^'pi^?^^t3ve--.j4^se, 
: ^hh • ihe pr^fccwe stages of. ?lie viru^ ovcle MS son, 
i?onfed-orf> v |>odr!y tMld^Wej; si, , 2003). -The- : fc'ev event m 

:Msy : 'riem&fr^?i a dereg^kooft mihe 'zx\wm%k$n m iim viral 
jmrnfommg, pr&mm (Efi . B7 }, which leasfe to l$ore&§&& 
ctfi -prQ&fzmim in the Imm ^phlmYml hyvrsmd m imhih 
m tmvpm smm&m rn^mm^. m the host adl DNA <vm 

fdrm&« s^wte is -a panic^larly .»6%$bte &ite for etwicai 
cancer to develop, It. appears tat mgh-mk MP V *y pes such 
as H P V 1 6 canfei ^li^^iy £oft*g!s$o their life cycle si t his sh e\ 
eccaaiomaly leading to abonive ;&f$c&Q$ (Fig. 3). Tlx: pm- 
^itmon from. to cancer i&aa% occur a in Amms thai 
chimin integrated copfes of jhe yireO .'genctme & which E7 
elected. Tb^ate; merlon of the £6 siid F!? 
gsnci: and togs of the E2 osaf £4 ^mes, w&feh eari e>: en a nes- 
af:5.v» efet osi cell gh>w% anally a^eoinparifes the develop 
mei^ af^m^iv^ cervical eaneec ASihoosh odw H.PV tvnes 
.^ii::h:^.$i:hose fern iheli.i Si>pergmiip are,ai$<* a^od^ied mth 
hmm cim (i.e^ rio^m^ajnoma : gkin. cancer):, m fh» 



: i><;. genera 5 :$$mm$ relate .io ?he hie cycles of hi : >- 
^a?? p.s^U!oinavjri^eo : iippea? u> be xipph cable m ih^mmr^ 
■smm$ m xxmi msmdy imsc Hon (Peh ci a I 2Q02}. In 
■mng msimcmy &nm& p&pBMm^k^ms fall into evohxs ion- 
ary groups U^iiooaiaji* humsri mc^he:^ sngge^:ong tim 
ihey have beM Knlowmg m ^^mmmy path th^t is disunci 
frSfsihai '-fallows^ 

«xttpf|j(^. tp tfela are v^r^>?^ from t!?^' B,^«]Xirgrm«p, ^kiofe 
^ wide§pr^#i.l^ ?mima!s (Ar.a^i^son arid Hsnsson, 2002), 
mp" nmui$\ jnm %M B mptrgrmip,. which have hzen fmnd 
•a rabte, cats mi dogs, lie ?nedicaliv itn&ortasxi- viruses 
joe A ^apcrgmup appear reacted 'to. prmiMes With 

raj-. nxsk>3:<? sofedflon- m animak has aoi hem m&m^y 
mmm. BPV l aod S P ¥2 are fi^p&piiJornaviruse^ a^d p?x> 
dBcc leshyri^: thm have inydexfyiKg dermal :tooive^n^ : BPV \ 

oro^ia^oc tumours fe horses, Ailhoagh th«^e viiw^ have 
ftt^i* cxtei:^ively studied becmsse of ihmt: t&nl'm to traos&^n 




S5Vt: - li >^Mh>5t5 leads ib an ex^sio^Jn the mmh&r 



. of dividing' cells, asd thai, in the preseoce of <-p-carcinog«?xs; 
(qaercetm h> bracken fern), the accxtHMiatjon of : s&£oo&tfy 
genetic changes can lej^d m cmK.m fe. : ihe; caae ^ of : him*an 
vtees fro?xi the E l :^.rgrimp, the oo -Setor haa been : i<\m* 
'Mm M lJV hghc vvheteaa ror EPV^aaaockied cervie^ fe- 
^ions v metahoJhes : from $ns^i% present an. merged Hs,k of 
eaoeer pr^:^es:^^oa, 



ID is a Frop^rrme Leader at tbe MRC jenal JnsbiiJie 
for ModicaPEe^rch and is $n:pponed 1)y & UK Medio?M 
Research Coiincif Thaois j:hrc to coSleagh^s at NlJviR 
/feere who c^&jbaied to the ide^$ pnj^^d % 0$ 



rev jew, 



P^p^k^av-t^ ;yp^ la H7 pv«%r ^^t?icrs mo mm- 

^ ' : ^ " :? -v-;^r '^(^;?<S^ ^ ;?:a ^' ' . ^ ^ - : : : ■ - ^ ^ : " : : ' - ^V^r: ■ 
: L. <t5 D^vro^heca ^ M.HC ciass I by "foov^e pspi ; aaa^v> : ^ 

uaa bia -not ■ PML R^^d for iik^pOrata:.^ af p&si:- 

]o?«aviiai; a^^r va.askV;>r^dj) 12 \r>*# -s'inssr-'Hj^ psrtjcfe^ ? Vjra-' 

B<?;nivra HI;. c.a.nu^a fe?po^a?>ce , M .?>Ome^c^aa^ s ev>.>ka>a^ sjw 

Baxman IL, &mmi A : Mulder LH... ^svjjkK .IN, «^;|S«he^e3 1 ; -.dkaa A. 
A§^«.ia^^ tev^ft ^^ermaay^pk$i:> vornscsfo^J^^i^^is^ 

eri)5u4 ^reK^.a v-oa-s cor«ili^ -ce)J •e^?T^e$- <^iv^4 Jra^s iiifcaa 
^.e:)Ad ^i:.hdjua>. va^^gy 2G0i)>2?>:^a2^-9. 
8r>;:aa H^, Brow« pjt Tr«j>smissa^ - . *sf himm pfyMmmkus *y&* 

Cfta^cMS, ..%saia* t^^h-..^''p^iiimmn-tt- mhi>&mm. Ynm-h$* 

^rapkie £>anerae .s^yejic-? md . ^avf^« gs^l &&e^: 

Co?e.i?j^ N> Bk^y Bi>L v %»i<^ ..AR ,H5^; Wy B^m BK< 'Bvtr&M.. 
^ 4 ^R^aalogieaJ s\ei)«s m. reg;^$s>a^: «?fa^J ^sn$. Am i Cim 

Ow'CfVNao^ G, ?MiXtej? IX pvsfsss^. SJ, Acc^a : )at^> fji RNA 
■.b^of^^K .50. : ^i)5<>nwnm- Sypz Uy^n m&m<< fmm^ m 
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Qify t:tt Chtt$iei5S£fi NB- &iftefic& of m vitro &&&rp;krci md muy of 

Day PR L»y PR, '.XT; Fap*11^»5 s y sar^s^s .*$fsq ^ik s 

ridl^^ft&nl osfh way . ; yfo&3t$ : -ZWfcSWh -11- , 

.Dsv W, Rof&?:< RBS; SdMkt IT, Tlie j^J^avin^::^)^ 

:C3p?-:y posted 13, 'imfovss .kx^j.i?^'cwj of &a .wsjor ••c.$.p;>iVi proieaa, 

p$skm MsM& i&wkti cdl Ikes, (3v»cc$ Oscd 

Ooorhar -L T.rav B4 gswiB? arstf tixtk-. ro.k ur JftsWrs? Me eye&; .la; 

.^svjriwss, Le&dts; Leeds Moe&7$ W&*^3^eM^3 ilrm%m*$;ftz^. 

ftodta&X lily g t ."S&rtmg A Msl-oatf C Om'hw&h* Sy^cEE hmtt f 
nan bm\*m\ MPV-lo. EEE-4 zyte&itmris result? in eolEay-sc M' 
&e fipijheikil ae.tf it^?^c%& : fil«sm-»e^or&: feora >99E:$\o:.; 
824^7,'. 

.DooxEar A ~?m ■ C/Ci&mw K &stfg&if Hmtte? 0, Bospeso 'V, a 

id. EfeacteriasEOtt Of <:<••: V;;:. SiagCS tff. BpV }fi in- 

i&sim in vivo h)gh afSi&y $yfi ; &oo : £ to; .p.. W^y' 

%&V$ >\. Do hx:mat: pap^:oo*av>fas*>. ^g.er^k^ir^l si^ ^.^'" Be> 
?$}» E K>^fffp i>i> 'Lai&KK LA. :Httftsft»;.^pijJo^av^ii o/^y '3 i : 

,,,,,,.g$.:,:0^^ 

^^.^^{^usv.^^$ rs-^ires st^.ofmu gcRO«»£S <.^fee^t;iaiio«- 
ikpe^aeritbjc zx$zx$$m. Proc NaM A<;;^1 Sc; l:>%;v"h30^-" 
i(X Vy^$ S, H; 5 :^ iB, B^ijijg SUIIm^ Walkway : DA- h?- 
^jfey'Gf" CDK ?f.ir^.:':> ^:<.i ?CN/vdepe;xi$5X DN.A ^.iAca^n by 
p&) \$-i&<£ksxlb$ mmmori with \h<: HPYl-S ^l mm^mxrt Gmvt. 
mil ffey&fytem 19W;U0^ 

p&x^xcm faf&&lc$ 'fzfymr&i z-M mrmv- tppsmt ^s^fm. } >W- 

M&$- BiitM: \}R&Vs$n M^by. ; i 99'?. 
K^rwf**': CA. .So^«{tesfi i-'Tj S«$>exTi R Froby CM,- Boj'riea C, !*^)< 

mm® ski*- J ; : '£>c^^oi ^0tM:^0.^4^?, 

Joyce Ttiog i$ : fey^okr CT. Cmk 1C. 'UEisiM EP> S^ds .}A... 
j:;. Tbo lj; ^;^ov' s&pM prstem %f hmnm mmtiomrtms iype 
1 1' >^C<:':Tibj;i^5 viri.: ; .--bke va.f «^t^- '-fe^ift- 00i}- 

Xwn ly;i-i«hocy£e$ i8§te?fo^ y%^«\« ,p»^«^>«^ f -Viysrf 
I996;?0:M^5^, 

M,;^ af. Severe ^^m^ • p^Sosr&vtms : -ds»ss«sc tivtr kwtm$wstic 
mm^il mmpisz^m ;>3ua;xs wi^ $evs-e e^J50«ia^ -rmjrooe 
^SciaTkcy cssse^"--^' . .c*Bnst!KH*' t^smmt ..ztyxy&iii?. vooapior s^iijjjt or 



Lefcz'Ezl. HobVDs Hsbe?' Svl Brov>-n ifsJeesio« vvlsfc. ^^fe^vi^s 
i&m axpr^^ioivof ^--sm^ proJ«K: dch pff^::as $ MN 

Li By ikw QP. >i^?si^?.ioo oy iifciiVvi^iiVjm^e^ 

pa^wayv i^!vt:fjii:^5 m *v:moi' s^mv&l ami ^ogr^iort. Fj^oc N<a^ 

Mz-: ooada & psp^Ssjfrs^vi^s a^am^y sr«<J dl;ia$5^b?y -3 Virol 
1 99 8. 71-2 -60-?. 

'■the \r$t$ph# &f zinc §\\§tx4ikz .-.imMfs <jf $kt E7 pmeb m< es- 
:sej»i?J : faf fi>6': ^ -«.'^;^ -^rii^sb papjiilo^svjjwa.'tyw; 31. J, Yuxtf. 

Madison KC, BajTicr foooi«^ &t lik skm imm d%&e >y:: <jf 
ic»rn»«, 7 -W.^s Pmi5B?o:: ?0B;J2;r:2^.\-II. 

oovOjo o«aopyf?i«ifj W f&itism f4BCM$&i I 

m -jiawi Golp jjppjsj:at>js $5x1 p?ev^«-.S 0ieir t^^a^on ^c'a*a^ Efface. 

ei si. 0epJe?TO« of' : L^3^m^ojn:$.;^k. :ji> h^s?5- ^^^s^hus: 

M.iddk^or: K, E-Vt; W, SoaSta* $A> C^rxim HM, Soto N«^.f.9^$; T ? m 
ar. -Oif-g5?:?j^km of p;ipiilo^ayi>iiS pr<>->t.a:ova aya^a tf^yog 

oeop^asne [pmgrs&j&w- pvM&w $ fcssiss for tha aakatio^ of diagaosjfe; 
j V;:^! ^0 : 7;7y-!0lS6--7^;. 

m^,mmj : im^M^M;,, ,. ., ... ,, ,, ■ , , , : , .. . 

Mya:.^ G, Berr<; : r<; if -iJ, E^eoos H, Fsare M x tsmttgd h Vs» i^aa$t >4« 
W-hiceier ediro?^. V.a^v>^r: y^pidorr:;-:v : A^^:-; i>. ^Oi^ikiiOft ;iif>fi aoal- 
■ y.m of -rt«ck-R" seie ^]>:i afRs?^ acid .s&gi&w&g. 1 ad te- Ate^, 
ES.A. T?^o^:v.a^ Biology m) WH&yMw T^o.. Eo?, Akooo^ 

N'stiojjaJ Laoooim?y> ^954. 

ME, Ngoyaa MM, Lae D. Gnao AE. tMte PR 1% ?BZ 
iigmii 4m^k\ of jhe Jn^oao ^#^»*v|ri>3f, :t6 • pb. pro^m is 
rooooao for EO > <ntinmox\ of epitheUa? hyps?pi&5i>i wr.vim i Vkoi 

Na>jy-:.^-> MM. N^t:v::r: M.L, f.7ira^>^ O. B«smsi$i« A ; ^a^bari Omp 
AH. Rei|!>jj : araool or PDZ-co^tsjiWfig ps?&o«$a osSI oyole i-agxda- 
Eoo ^od difJOf aaoati^ji :o sEft o^0a$e tens *$®i<&imx. Mc4 Cd\ B\ti) 

mMb m,:Mmm. ?E Audsvsoo EM, Moo; a EA, Pa:ry G-^go 
O'W. e> si Sagfessioo of t:aoii«a tasaJ- psp^fejjrjss ts a:;.-aooa : n'i:d varth 

7^-9. ' 

.Htfiii Ji Cnwi W-'Vi:. Brok^; "ER. CV;w -.T ^2:ojp? ^^adatioo m diE 
?ejeodaiad. ks:^ooocyt$^ 7$ atopie^ oy co^^Ejfeuoo \vith cyailrf 
jafco r by. .N^aa pa^^oir^vEE^ f V^oi ?O0l .:7S;S12E---o4. 

to. VE<-ao^y l998a;74^,^^-7o\ 
0#oi) MA. Meyaffi C, 7"aff;pv??aJ a^aga oE wE?pE pro^ters 
0^ E^ Ek cycle &( ha^ao pap^;ka^a^ro:s 5yj>e .7JE i VlroJ 
i99SE;72 : :27V5i;2. 

F<?^ iVli 'B>;aatE>^a &. y , Chsmt^xmn - KD t Qsdef KM< V^ij X -rsewbsf- 
j. Toe vjr&&$ ar^eia ss raqajfad ixx ihn ^^^[i^-;^ 0^:'^^? 

2CS(U;^H2.41:/ 

m WE, umistob K v CM^a^ NjdwsJSft.ft Sw*- 
::*f K.:. ay sE Life ayo^a lio^ro^^Ey m m\m&\ ■ otE^n^$i> 
'^^l^ivif^^j^igj^ df&essc. .,1 Vvi-oi •2«.K>2E?^; I iMQt~4&- 

ihai ^j-oaoj^; has ^v«Ri:ed liha - OK< Laaaot : 2Mi$£§4:'M$~$& 
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-Si 5. 



&*a>aa:N; LA, Boaa&ar B v fci§s ^ d^vG/Rv^ 

tartrate «s m^aosm go**? j$a&-^.a$^ta$3 : ^m^i>tivt 
vwac:i%:$a>a Na* 0&5>ai K$^M&§m.. 
Ma>kv: M y Jm pM f Bronx* m, Wt-l Va%: Y, fewy DR.. 

Rc>fe m W X>H: ir.-^pSon^v^ h resistant m- fckxs- 

S^ ; aa i.- :«p;3>>>^ tm;m U, Bt^pkis HC y Km\ i\ &h&g£j £. 

&M*kk>a ?»f-;^r^.. and caknmv^^d dl^^^^-^^friaA 

Uafcy ma^hani$?tt 'for &a«$b$Soft a? 

^iitowijra ?ypa : \6 m tm^mm &m £&£7 'tfri&ftiskr 

?yp<? IS p^ccvina?^. J M^i Bio) 1^\^;52§ M, 
^■^hc^ mm.. Wife i ? Wifeg, SR Bm& AM7> %jj<je,. s . -pjft 



iU^iiih CA Zm Vsfi Tifto BA< Shm GMy En^h} 1% Chew IT; 

f&fi$m.. | Cancer ,2002 ; ;S^2^^^42, 
WaSbooj^r? J : Jacobs M, Mi^os MM t Bb^d- F s : Kxirarfi^ J. SMi 

mam *vr\$sv\ik\ 1 Vmfati l'$fi&\X$8\ 12~9< 

al. fyfiet«i«at aaaiy.s.i::v -w the .h«^r^ j?s^|Jo;>^vte ?y^a 16 

vq, W^rM, Wovie>: k:, R^g^amy D, ^lHwa»?^« £1 pro-, 
:.aia$: mm, fimcmn,. m$ 'iz&m.H*- \ r ti\^ $&ui$ ?MMM:21%»§(1 
Vov i c C^ykvil, Ni^i^ora A/Omo K. Hovv^v f h% Imrmkm m \hz 

ho«s a^a^<<;; i%<^>^o.mss.. C^i! j 
2aoa xv; . .fWw. ill, Sy^h^ twit mts&m of 



